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Description 

BACKGROUND OF THE INVENTION 

5 This invention relates to the medicated resin moldings which can gradually or slowly release the drug incorporated 
therein (hereinafter referred to as slow-releasing medicated resin moldings) and a process for producing such medi- 
cated resin moldings. More particularly, the invention relates to said slow-releasing medicated resin moldings charac- 
terized in particular by their capability of retaining a large quantity of drug and releasing the drug gradually at a constant 
rate, and a process for produdng such slow-releasing medicated resin moldings. 

10 A technique has been known for effecting gradual or slow release of a drug from a molding comprising a medicated 
resin composition prepared by uniformly incorporating a drug in a plastic resin by Kneading. According to this technique, 
however, since the drug is released out to the ambience from the surface of the resin molding with the lapse of time and 
the drug release rate lowers as the drug content in the resin molding decreases, it was difficult to maintain release of 
the drug at a constant rate. Also, the maximal amount of a drug compatible with resin, although variable depending on 

15 the type of resin and drug used, is usually as low as about 0.1 to 5% by weight in the case of thermoplastic resins, so 
that constant release of the drug over a prolonged period of time could riot be expected of the conventional medicated 
resin moldings. Even if a drug was blended in a large amount, such as exceeding the saturation dissolution rate, in the 
resin composition, It was still unable to realize long-time constant release of a drug because, in such a case, there 
would occur bleeding of the drug or mass release of tiie drug in tiie early time of use. 

20 US-A-4 959 208 discloses an active agent delivery device which comprises (a) mlaoporous material comprising a 
matrix consisting essentially of linear ultrahigh molecular weight polyolefin. a large proportion of finely divided water- 
insoluble filler of which at least about 50 percent by weight is siliceous, and Interconnecting pores: and (b) a releasable 
active agent or precursor thereof associated witii at least a portion of the filler. 

EP-A-0 380 353 discloses a porous film having a tiiickness of 90 ^im or less obtained by uhlaxially stretching a film 

25 produced by blow-extruding a composition comprising a linear polyethylene, a filler and a radical forming agent, tiie 
bending resistance of the porous film In both tiie machine and transverse directions being 50 mm or less, the moisture ; 
permeability of the porous film being 1500 g/m^ * 24hr or above, and tiie surface strengtii of tiie porous film satisfying 
the following relation (I): 

30 Surface strength (kg) ^ 35 x film thickness (mm) (I), 

and a process for producing the porous film defined above. 

TTie present Inventors have pursued studies in search of a drug slow-releasing technique which makes It possible 
for a molding to contain a large amount of drug without causing bleeding and also enables release of a drug at a con- 

35 stant rate over a prolonged period of time. As a result, the Inventors found that a slow-releasing medicated resin mold- 
ing capable of retaining a drug at a high content and releasing it at a constant rate can be obtained by making a 
medicated porous body from a resin composition comprising a resin, a filler and a drug In an amount exceeding the sat- 
uration dissolution rate for said resin by means of mono- or biaxial stretching. The present Invention was achieved on 
the basis of this finding. 

40 Thus, in accordance with tiie present invention, tiiere are provided: 

1. A slow-releasing medicated resin molding, wherein a drug Is contained In a porous resin molding obtained by 
stretching 1 .1-10 times a resin conposition comprising 100 parts by weight of a thermoplastic resin and 50 to 400 
parts by weight of a filler, the amount of the drug Is not iess than tiie saturation dissolution rate for the thermoplastic 

45 resin. 

2. A process for producing a slow-releasing medicated resin molding, which comprises stretching 1.1-10 times 
mono- or blaxially a resin composition connprlsing 100 parts by weight of a thermoplastic resin, 50 to 400 parts by 
weight of a filler and a drug In an amount not less than tiie saturation dissolution rate for tiie tiiermoplastlc resin, 
whereby the composition is made porous. 

50 3. A process for producing a slow-releasing medicated resin molding, which comprises stretching 1.1-10 times 
mono- or biaxially a resin composition comprising 100 parts by weight of a thermoplastic resin and 50 to 400 parts 
by weight of a filler, wherein stretching Is conducted in a state where said resin composition is Immersed In or 
applied with a drug or Its solution to make the composition porous. 

4. A process for producing a slow-releasing medicated resin molding, which comprises impregnating the porous 
55 resin molding obtained by stretching 1.1-10 times mon - or biaxially a resin conposition comprising 1 00 parts by 

weight of a thermoplastic resin and 50 to 400 parts by weight of a filler with a drug In an amount not less than tiie 
saturation dissolution rate for the tiiermoplastic resin. 

5. A vermin control method using a slow-releasing medicated resin molding which is a porous body obtained by 



2 



EP 0 582 823 B1 



stretching 1.1-10 times a resin composition comprising 1 00 parts by weight of a thermoplastic resin and 50 1 400 
parts by weight of a filler, and adding thereto at least one insecticide selected from the group consisting of pyre- 
throids, methoxydiazone and pyriproxyfen In an amount not less than the saturation dissolution rate for the thermo- 
plastic resin. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a graph showing the change of transpiration rate with time of the drugs of Examples 14-17 and Compara- 
tive Examples 9 and 10 (Table 3). 
10 Fig. 2 is a graph showing the change of transpiration rate with time of the drug of Example 18 (Table 4). 
Fig. 3 is a graph showing the change of transpiration rate with time of the drug of Example 19 (Table 4). 
Fig. 4 is a graph showing the change of allyl isothiocyanate absorption with time of the drug of Example 25. 

DETAILED DESCRIPTION OF THE INVENTION 

15 

The thermoplastic resins usable in the present invention include polyolef in resins, for example, a-olefin homopoly- 
mers such as low-density polyethylenes. high<lensity polyethylenes, polypropylene and polybutene. copolymers of eth- 
ylene and at least one a-olefin selected from aH)lefins having 3 to 18 carbon atoms and copolymers of propylene, 
ethylene and/or butene-1 ; copolymers of ethylene, vinyl acetate and/or organic carboxylic acid derivatives having eth- 

20 yienic unsaturated bonds such as acrylic acid esters and methacrylic acid esters, and the like. These resins may be 
used either singly or in combination. Of these resins, copolymer of ethylene and at least one a-olefin selected from a- 
olef ins having 3-8 cartxsn atoms Is especially preferred in view of strength when the filler is blended. Use of a thermo- 
plastic resin of which 20% by weight or more is constituted by a linear low-density polyethylene which is a copolymer of 
ethylene and an a-olefin selected from a-olefins having 4-8 carbon atoms and which has a density of 0.870-0.915 

25 g/cm^, is even more favorable for the reason of good stretchability of the composition at a low temperature. 

In the composition of the present Invention, the filler content is usually 50 to 400 parts by weight for 100 parts by 
weight of the thermoplastic resin. When the filler content is less than 50 parts by weight, the total volume of microvoids 
in the resin molding which has been made porous by stretching is insufficient, while when the filler content exceeds 400 
parts by weight, workability of the conposrtion Is deteriorated. In view of working stability, tiie preferred range of filler 

30 content is 70 to 200 parts by weight. 

Examples of the fillers usable in the present invention include carbonates such as calcium carbonate, magnesium 
carbonate and barium carbonate, sulfates such as barium sulfate, magnesium sulfate and calcium sulfate, phosphates 
such as magnesium phosphate and calcium phosphate, hydroxides such as magnesium hydroxide and aluminum 
hydroxide, oxides such as alumina, silica, magnesium oxide, calcium oxide, zinc oxide and titanium oxide, chlorides 

35 such as zinc chloride, iron chloride and sodium chloride, inorganic fillers such as aluminum powder, zeolite, shirasu, 
clay, diatomaceous earth, talc, carbon black and volcanic ash, cellulose powders such as woodmeal and pulp powder, 
syrithetic resin powders such as nylon powder, polycartwnate powder, polypro|:ylene powder and poly-4-metiTylpen- 
tene-1 powder, and organic fillers such as active carbon, xanthone powder, chitin powder and starch. These fillers may 
be used singly or in combination. 

40 In view of flexibility and appearance of the molding, calcium carbonate is especially preferred for use as a filler. 

The filler used in the present Invention is preferably the one having an average particle size of 1 to 100 ^ since 
the filler in this range of particle size has excellent dispersibility and contributes to effecting the constant release rate of 
a drug from the medicated resin molding. 

The drug content in the molding of this invention is not less than the saturation dissolution rate for the thermoplastic 

45 resin. However, the drug content is not more tiian about 350 parts by weight per 1 00 parts by weight of the thermoplas- 
tic resin because excessive content causes bleedout of tiie drug. The porous slow-releasing medicated resin molding 
of this invention is a body having a multitude of microvoids formed by stretching. These microvoids are not closed and 
form through-holes with each other, and the drug stays therein, so that tiie drug in an amount not less tiian the satura- 
tion dissolution rate for tiie tiiermoplastic resin exist in the resin molding, there is no possibility of causing bleedout of 

50 the drug to the surface. The "saturation dissolution rate for the tiiermoplastic resin" mear^ tiie maximum amount of tiie 
drug that the resin can absorb when it is immersed in the drug. For tiie convenience' sake, the value shown in the 
present invention is the one measured at 23'>C. That Is, in case tiie drug is solid at 23°C. tiie resin and drug are mixed 
in the state of being melted by heating, and when the mixture is cooled to 23''C and left as it Is, tiie maximum amount 
of tiie drug that can be uniformly dispersed in tiie resin without causing crystallization in tiie Inside and surface of the 

55 resin is the amount at the "saturation dissolution rate" refen^ed to h rein. 

The drug used in the molding of this invention is not specified. The drug used here means an active ingredient or 
its formulation. At least one of tiie drugs selected from commercially available insecticides, antifungal agents, repel- 
lents, germicides, rust inhibitors and aromatics, however, can be used. The following can be cited as typical examples 
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of the drugs usable in the molding of this invention. The insecticides include pyrethroid type insectiddes such as Per- 
methrin, allethrin. d-allethrin. dd-allethrin, pralethrin, cyphenothrin, d-phenothrin, d-resmethrin. empenthrin, fenvaler- 
ate. fenpropathrin, cyhalothrin, cyfluthrin, ethofenprox, tralomethrin, benfluthrin, terallethrin and phenothrin; 
organophosphorous insecticides such as fenitrothion, dichlon^os, naled, fenthion, daphos, chlorpyrifos, Diazinon and 

5 caiclofbs; insecticidal compounds such as methoxydiazone; cart}amate type insecticides such as Propoxur, fenobucarb 
and carbaril; and insect growth regulating substances such as pyriproxyphen. methoprene, hydroprene, difluben- 
zurone, cyromazlne, lubenuron (CGA 184 694) and fenoxycarb. As the compounds that help elevate the effect of these 
insecticides, there are known piperonyl butoxide. MGK 264 (N-(2-ethylhexyl)-8.9,10-trinorborn-5-ene-2.3-dicarbox- 
imide), octachlorodipropyl ether, etc. These compounds can be used in combination with said insecticides. 

10 The vermin repellents usable in this invention include diethyltoluamide, dibutyl phthalate and the like. The antifun- 
gal agents include dehydroacetic acid, 4-isopropyl-m-cresol, n4xjtyl benzyl phtiialate and ally! isottiiocyanate. The ger- 
micides include cresol, resorcin and the like. The vegetable essential oils also usable in the composition of tills invention 
include hinoki essential oil, h\ba essential oil. getto essential oil, mustard extract oil, wasabi (Wasabi japonica matsum) 
extract oil and tiie like. Some of tiiese vegetable essential oils have the germiddal and antifungal activities as well as 

15 the aromatic activity, so that they can be used not only as an aromatic but also as a germicidal or antifungal agent in 
certain uses. 

A typical process for obtaining a slow-releasing medicated resin molding according to the present invention is 
described below. 

First, 100 parts by weight of thermoplastic resin, 50 to 400 parts by weight of a filler and a drug in an amount not 
20 less ttian tiie saturation dissolution rate for tiie thermoplastic resin, if necessary plus pertinent additives such as disper- 
sant, stabilizer, etc., are mixed and/or kneaded in a usual way, for example, by using a roll or Banbury type mixer or a 
single- or double-screw extruder to obtain a resin composition. TTien tiiis composition is molded into sheets usually from 
30 ^m to 10 mm in thickness, sti-ands or rods usually from 30 ^m to 10 mm in diameter and tiie composition in the form 
of a sheet, rod or strand is monoaxlally or biaxially stretched 1 .1 to 10 times at a temperature usually in the range of 10 
25 to 140°C, preferably 20 to 140''C, to obtain the desired slow-releasing medicated resin moldings in such a form as 
sheet, film, rod or strand. 

The prefenred sb'etching tenrperature differs depending on the resin composition, but when the stretching temper- 
ature is below 1 0°C, stability of the composition when stretched is bad, while use of a temperature exceeding 1 40°C for 
stretching discourages formation of microvoids in the molding. 
30 As for the stretching metiiod, roll stretching or stretching by a draw die is employed in tiie case of monoaxial stretch- 
ing. In tiie case of biaxial stretching, it is possible to perform stretching in both directions simultaneously (simultaneous 
biaxial stretching) or to first perform stretching in the machine direction and then conduct stretching in the transverse 
direction (successive biaxial stretching). 

Thestretch ratio is usuallywitiiin the range of 1.1 tolOtimes. When tiie stretch ratio islessthan 1.1 time, the poros- 
35 ity (ratio of tiie total volume of microvoids per unit weight of the resin nrxslding) is so low that tiie drug which has bled out 
from tiie resin is unable to stay stably in tiie resin molding. On tiie other hand, when tiie stretch ratio exceeds 10 times, 
there may result undesirable phenomena such as breaking of resin or excessive enlargement of the size of microvoids. 

The thus obtained moldings can be used witiiout any furtiier treatment. If necessary, however, the moldings are 
annealed to prevent them from shrinking. The annealing temperature is preferably between the stretching temperature 
40 and the melting point of the resin. 

The porosity of tiie resin molding is variable depending on a stretching temperature, stretch ratio, filler concentra- 
tion and the kind of thermoplastic resin. The porosity of the resin molding just after stretching is usually 0.1 cc/g or 
higher. 

In case tiie drug is liquid. It may be used in tiie form as it is or after diluted with a volatile or non-volatile solvent for 
45 the preparation of the resin composition before stretching. In case the drug is solid, it may be mixed as is witii tiie resin 
and filler, followed by stretching of the mixture, or the drug may be used after dissolved in a volatile or non-volatile sol- 
vent. 

In case tiie drug can not be beforehand mixed with tiie resin and filler for some reason or otiier (for example, 
because of tiie possibility that the drug might be volatilized away or decomposed In heating), initially 100 parts by weight 

50 of tiie thermoplastic resin and 50 to 400 parts by weight of tiie filler, if necessary plus pertinent additives such as dls- 
persant, stabilizer, etc., are mixed or kneaded by an ordinary metiiod using a roll type or Banbury type mixer or kneader 
or a single- or double-screw exb'uder to obtain a composition, and tiiis composition is molded into sheets of usually from 
30 ^m to 10 mm in tiiickness, strands or rods usually from 30 ^m to 10 mm in diameter, and stretched 1 .1 to 10 times 
at a temperature usually in the range of 10 to ^AQ°C, preferably 20 to 140°C. in a state of being Immersed in or applied 

55 witii the drug or a solution prepared by dissolving the drug in a volatile solvent, thus btaining a medicated resin mold- 
ing. According to this process, since the drug is incorporated in the microvoids formed by stretching, tiiere can be 
obtained the desired slow-releasing medicated resin moldings. 

The moldings of the present invention can also be produced as follows. A resin composition comprising 100 parts 
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by weight of a thermoplastic resin and 50 to 400 parts by weight of a filler Is stretched 1 .0 to 10 times to obtain a porous 
resin molding, and the molding Is impregnated with a drug or its solution. Alternatrveiy, the drug or its solution may be 
applied to the molding. The medicated resin moldings thus obtained also contain drugs In an amount not less than the 
saturation dissolution rate for the thermoplastic resin. 

5 For controlling the drug release rate in wore prefened range, an additional resin composition may be laminated on 
the surface of the medicated resin molding of the present invention. An additional thermoplastic resin conrposltion layer 
is provided on a partial surface area or an entire surface area of a resin composition sheet comprising 100 parts by 
weight of thermoplastic resin. 50 to 400 parts by weight of filler and a drug in an amount not less than the saturation 
dissolution rate for the thermoplastic resin. These laminated resin conposition layers are then monoor biaxially 

10 stretched 1 . 1 to 1 0 times to obtain a slow-releasing medicated resin laminate. It is also possible to obtain a slow-releas- 
ing medicated resin laminate by applying, as by laminating, a thermoplastic resin composition layer on a partial surface 
area or an entire surface area of the medicated resin molding of this invention. 

When the moldings are in the form of a strand or rod, a resin composition comprising 100 parts by weight of a ther- 
moplastic resin and 50 to 400 parts by weight of a filler, and a drug in an amount not less tiian the saturation dissolvu- 

15 tion rate for tiie thermoplastic resin provided witii thermoplastic resin composition layer on a partial surface area or an 
entire surface area are stretched 1 .1 to 10 times. 

Moreover, the medicated porous moldings in tiie form of a strand or rod may be immersed in a solution of a ther- 
moplastic resin in a solvent, tiien the moldings are pulled up, and the solvent is evaporated to provide the thermoplastic 
resin on a partial surface area or an entire surface area of the medicated resin moldings. 

20 The tiiermoplastic resin composition layer tiius provided on the medicated resin molding does not completely 
hinder a drug from permeating tiierethrough but has a permeability to it. The rate of the permeation can be controlled 
by choosing the kind or thickness of the layer or the kind of tiie filler. 

The tiiermoplastic resins that can be additionally applied for forming said laminate in this invention include a-olefin 
homopolymers such as low-density polyethylenes, high-density pdyethylenes, polypropylene and polybutene, copoly- 

25 mer of ethylene and at least one a-olefin selected from a-olefins having 3 to 18 cartx)n atoms, copolymer of propylene, 
ethylene and/or butene-1 . and the like. These thermoplastic resins may be used singly or as a mixture. 

It is possible to use mixtures of tiiese thermoplastic resins with inorganic fillers which include carbonates such as 
calcium cartx)nate, magnesium carbonate and barium cartx>nate, sulfates such as barium sulfate, magnesium sulfate 
and calcium sulfate, phosphates such as magnesium phosphate and calcium phosphate, hydroxides such as magne- 

30 slum hydroxide and aluminum hydroxide, oxides such as alumina, silica, magnesium oxkJe, calcium oxide, zinc oxkie 
and titanium oxide, chlorides such as zinc chloride, iron chloride and sodium chloride, aluminum powder, zeolite, 
shirasu, clay, diatomaceous earth, talc, cartx)n blacK volcanic ash, etc., or organic fillers which include cellulose pow- 
ders such as woodmeal and pulp powder, syntiietic resin powders such as nylon powder, polycarbonate powder, poly- 
propylene powder and poly-4-metiiylpentene-1 powder, starch, active cartx)n, xanthone powder, chitin powder and the 

35 like. 

In case tiie drug used in the present invention has a certain degree of vapor pressure (e.g.. 1x10"^ to 1x10"^ 
mmHg), the drug is released by volatilization from tiie surface of the resin portion of tiie molding and that of microvoids 
exposed in tiie surface. In the resin portion, tiie drug exists in an amount equivalent to tiie saturation dissolution rate for 
the resin in the initial stage, so that when release of tiie drug begins, a concentration gradient is produced between tiie 

40 releasing surface and tiie inside of the resin molding. Since the drug exists plentifully in the microvoids, there takes 
place transfer of the drug from the microvoids into the resin portion until an equilibrium is reached. Since this state of 
equilibrium is maintained until the drug in the microvoids runs out. tiie releasing rate of tiie drug is kept constant 
throughought tiie releasing period. 

In case the vapor pressure Is fairly low (e.g., less tiian 1x10*^ mmHg), release of tiie drug by volatilization from tiie 

45 surface of the resin molding is slight, but when the drug in the resin or on the surfaces of microvoids is lost, with result- 
ant decrease of surface layer concentration, as a result of direct adsorption of the drug from tiie resin or microvoid sur- 
faces through contact with them or indirect adsorption through a medium, there takes place transfer of the drug from 
the microvoids as in the above-described case, so tiiat the surface layer concentration is maintained constant, and con- 
sequently the gradual release rate of the drug is substantially kept constant. 

so The slow-releasing medicated resin molding according to this invention is capable of retaining a drug in an amount 
not less than the saturation dissolution rate for the tiiermoplastic resin and releasing the drug at a constant rate, so tiiat 
it is very useful as a medicated resin mokiing that slowly releases tiie drug contained therein such as an insecticide, an 
antifungal agent, a germicide, an aromatic, a rust inhibitor or the like. Thus, the resin molding of this invention can be 
used for insect controlling, prevention of growth of mold, sterilization, or as an aromatic by properly selecting the drug 

55 incorporated in th resin molding. 

The present invention will hereinafter be described nrK>re particularly by showing the examples thereof, which 
examples however are merely Intended to be illustrative and not to be construed as limiting the scope of tiie invention 
in any way. The methods for determination of product properties and tiie metiiods of efficacy evaluation tests used in 
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the following examples and conparative examples are as described below. 
(3) Saturation dissolution rate: 

5 A 50 X 50 X 0.5 mm sheet molded from a thermoplastic resin was immersed in a liquid drug at 23''C. and the ratio 
of the amount of the drug absorbed in the sheet at the point when absorption of resin has reached saturation after a 
given period of time to the amount of the resin at that time was expressed as saturation dissolution rate (of the drug). 

O Drug release rate: 

10 

The drug release rate from the medicated resin molding was determined in the following way. The medicated resin 
molding was cut into 4 cm x 10 cm test pieces (releasing area: 80 cm^) and suspended in a 40''C thermostatic chamber, 
and the weight loss of the drug in the molding was examined from the change of weight and the transpiration rate of the 
drug from each of the test pieces was determined from tiie following equation and shown in Tables 3 and 4 and Figs. 

15 1-3. 

Transpiration rate = (amount of drug released after a given period of time) ^ (initial amount of drug) x 100 
® Bleedout: 

20 

Bleedout of the drug to the surface of tiie medicated resin molding was visually observed and evaluated. 
0 Efficacy evaluation tests 
25 a) Evaluation of initial efficacy 

Blattelia germanica (adults, sex ratio = 1 ) 
30 Coptotermers formosanus (worker) 
Ctenocephalides felis 

Touting method 

35 The groups of each species of test insects (each group comprising 10 insects) were released on each of tiie test 
resins, and tiie number of the knocked down insects was counted periodically over a period of 1 20 minutes to determine 
KT50 (time required for knocking down 50% of the test insects). The number of the dead insects was counted 3 days 
after start of tiie test for tiie cockroaches, one day after start of tiie test for the termites and one day after start of tiie 
test for tiie fleas to determine the lethal ratio (%). Each test was conducted tiirice repeatedly. The results are shown in 

40 Table 3. 

The sizes of the resins used for the tests were as follows: 

1 5 x 1 5 cm for cockroaches 
7.5 X 7.5 cm for termites 
45 7.5 X 7.5 cm for fleas 

b) Evaluation of efficacy persistency 

Testing method 

50 

The surface of each test resin was wiped witii etiianol-impregnated gauze to clean away the drug from the resin 
surface, tiie resin was left under room temperature for one day to have etiianol perfectly evaporated away while stabi- 
lizing the drug concentration on the resin surface, after which the same test as in the case of initial efficacy evaluation 
was conducted. The results are shown in Table 4. 

55 

Example 1 

100 parts by weight of a linear low-density polyethylene (excellenVL VL200. produced by Sumitomo Chemical Co.. 
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Ltd.) as thermoplastic resin, 120 parts by weight of calcium carbonate (whiton SSB (red), produced by Shiraishi Cal- 
cium K.K.) as filler, and 55 parts by weight of empenthrin (vaporthrin, Sumitomo Chemical Co.. Ltd.) as a drug were 
mixed by a Banbury mixer at 1 20**C for 5 minutes to form a resin composition. This resin conrposition was Tdie extruded 
into a 1 mm thick sheet, and this sheet was stretched 4 times monoaxially (in the machine direction) at 50**C by a roll 
5 stretcher to obtain a slow-releasing medicated resin molding. 

The thus obtained slow-releasing medicated resin molding had good workability, was free of bleedout of the drug 
to the surface and showed high potency. 

Example 2 

TO 

A slow-releasing medicated resin molding was obtained by following the same procedure as Exanple 1 except for 
use of phenothrin (sumithrin, Sumitomo Chemical Co., Ltd.) as the drug. This slow-releasing medicated resin molding 
had good workability, was also free of bleedout of the drug to the surface and showed high potency 

15 Example 3 

A slow-releasing medicated resin mokjing was obtained by following the same procedure as Example 1 except that 
20 parts by weight of a linear low-density polyethylene excellenVL VL200, Sumitomo Chemical Co., Ltd.). 60 parts by 
weight of another linear low-density polyethylene (Sumikathene-a CS3003. Sumitomo Chemical Co., Ltd.) and 20 parts 
20 by weight of a low-density polyethylene (Sumlkathene F208-0, Sumitomo Chemical Co., Ltd.) were used as thermoplas- 
tic resin. The obtained slow-releasing medicated resin molding had good workability, was free of bleedout of the drug 
to the surface and showed high potency. 

Example 4 

25 

100 parts by weight of a linear low-density polyethylene (excellenVL VL200, Sumitomo Chemical Co., Ltd.) as ther-, 
moptastic resin and 120 parts by weight of calcium cartx)nate (whiton SSB (red), Shiraishi Calcium K.K.) as filler were 
mixed by a Banbury mixer at 120**C for 5 minutes to obtain a resin composition. This resin composition was T-die 
extruded into a 1 mm thick sheet and this sheet was stretched 4 times monoaxially at 50**C by a roll stretcher in a state 
30 where the sheet was immersed in an empenthrin solution to obtain a slow-releasing medicated resin molding. 

The drug adhering to the sheet surface was cleared away and the content of empenthrin in the obtained resin mold- 
ing was determined to be 45 parts by weight. 

This slow-releasing medicated resin molding had good workability, was free of bleedout of the drug to the surface 
and shewed high potency 

Examples 

On both skies of the porous body obtained in Example 1, a low-density polyethylene (Sumikathene G801, Sumi- 
tomo Chemical Co.. Ltd.) was laminated to a thickness of 50 ^im to obtain a slow-releasing medicated resin laminate. 
40 This slow-releasing medicated resin laminate was free of bleedout of the drug to the surface and showed high 
potency 

Example 6 

45 On both sides of the porous body obtained in Example 1. a linear low-density polyethylene (excellenVL VL200. 
Sumitomo Chemical Co.. Ltd.) was laminated to a thickness of 50 ^m to obtain a slow-releasing medicated resin lami- 
nate. 

This slow-releasing medicated resin laminate was free of bleedout of the drug to the surface and showed high 
potency 

50 

Example? 

A slow-releasing medicated resin mokJing was obtained by following the same procedure as Example 1 except that 
roll stretching was performed at room temperature (23*0). 
55 The obtained slow-releasing medicated resin molding had good workability, was free of bleedout of the drug to the 
surface and showed high potency 
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Example 8 

A slow-releasing medicated resin molding was obtained by following the same procedure as Example 1 except that 
the amount of tiie filler blended was changed to 1 50 parts by weight and the amount of the drug to 1 35 parts by weight, 
and that roll stretching was conducted at room temperature (23''C). 

The obtained slow-releasing medicated resin molding had good wakabilityp was free of bleedout of the drug to the 
surface and showed high potency. 

Examples 

A slow-releasing medicated resin molding was obtained in the same way as Example 1 except that 40 parts by 
weight of a linear low-density polyethylene (excellenVL VL200. Sumitomo Chemical Co.. Ltd.) and 60 parts by weight 
of another linear low-density polyethylene (Sumikathene-a FZ201-0. Sumitomo Chemical Co.. Ltd.) were used as ther- 
moplastic resin, that 150 parts by weight of calcium cartx>nate (whiton SSB (red), Shiraishi Calcium K.K.) was used as 
filler, that 135 parts by weight of hinoki essential oil (produced by Kishu Hinokiya Co., Ltd.) was used as drug, and that 
roll stretching was earned out at room temperature (23*'C). 

The obtained slow-releasing resin molding had good workability, was free of bleedout of the drug to tiie surface and 
showed high potency. 

Example 10 

A slow-releasing medicated resin molding was obtained in tiie same way as Example 4 except ttiat tiie amount of 
the filler blended was 1 50 parts by weight, tiiat allyl isotiiiocyanate (wasaouro. The Green Cross Corporation) was used 
as drug, and that roll stretching was performed at room temperature (23'*C). The content of allyl isothiocyanate in 100 
parts by weight of the resin molding was 65 parts by weight. 

The obtained slow-releasing medicated resin molding was free of bleedout of the drug to tiie surface and showed 
high potency. 

Example 11 

A slow-releasing medicated resin molding was obtained In the same way as Example 1 except tiiat 3 parts by 
weight of pyriproxyfen (Sumilarv. Sumitomo Chemical Co., Ltd.) and 40 parts by weight of dallethrin (pynamin forte, 
Sumitomo Chemical Co.. Ltd.) were used as drug. This slow-releasing medicated resin molding had good workability, 
was free of bleedout of tiie drug to the surface and showed high potency. 

Exanple 12 

A slow-releasing medicated resin molding was obtained in the same way as Example 1 except tiiat 3 parts by 
weight of pyriproxyfen Sumilarv, Sumitomo Chemical Co.. Ltd.) and 40 parts by weight of metiioxydiazone (Elemic, 
Sumitomo Chemical Co., Ltd.) were blended as drug. The obtained slow-releasing medicated resin molding had good 
workability, was free of bleedout of tiie drug to the surface and showed high potency. 

Example 13 

A slow-releasing medicated resin molding was obtained in the same way as Example 1 except that 100 parts by 
weight of a linear low-density polyetiiylene (Sumikathene-a FZ201-0. Sumitomo Chemical Co., Ltd.) was used as tiier- 
nrK)plastic resin, tiiat 150 parts by weight of calcium carbonate (whiton SSB (red), Shiraishi Calcium K.K.) was used as 
filler, tiiat 3 parts by weight of pyriproxyfen. 36 parts by weight of phenothrin and 72 parts by weight of N-(2-ethylhexyl)- 
8,9,10-trinorbon-5-ene-2,3-dicarboximide were used as drug, and that roll stretching was conducted at room tempera- 
ture (23 ""C). The obtained slow-releasing medicated resin molding had good workability, was free of bleedout of tiie 
drug to tiie surface and showed high potency. 

Comparative Example 1 

1 00 parts by weight of a linear low-density polyethylene (exc II nVL VL200, Sumitomo Chemical Co., Ltd.) as tiier- 
moplastic resin, 40 parts by weight of calcium carbonate (whiton SSB (red). Shiraishi Calcium K.K.) as filler and 55 
parts by weight of empentiirin (vaporthrin, Sumitomo Chemical Co.. Ltd.) as drug were mixed at 120''C for 5 minutes by 
a Banbury mixer to form a resin composition. 
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This resin composition was T-die extruded into a 1 mm thick sheet and this sheet was stretched 4 times monoaxially 
at 50^0 by a roll stretcher to obtain a slow-releasing medicated resin molding. 

This resin molding caused bleedout of empenthrin from the inside due to low porosity and could not be offered to 
practical use. 

5 

Comparative Example 2 

A resin composition was obtained by mixing 100 parts by weight of a linear low-density polyethylene (excellenVL 
VI-200, Sumitomo Chemical Co.. Ltd.) as thermoplastic resin, 450 parts by weight of calcium carbonate (whiton SSB 
10 (red), Shiraishi Calcium K.K.) as filler and 55 parts by weight of empenthrin (vaporthrin. Sumitomo Chemical Co., Ltd.) 
as agent at 12''C for 5 minutes by a Banbury mixer. 

This resin composition was T-die extruded into a 1 mm thick sheet, and it was tried to stretch the sheet 4 times 
monoaxially at 50°C by a roll stretcher. But the sheet ruptured and it was unable to obtain a desired slow-releasing med- 
icated resin molding. 

15 

Comparative Example 3 

A resin composition was obtained and a 1 mm thick sheet was formed therefrom In the same way as Example 1 
except that no stretching was conducted. The obtained sheet caused bleedout of empenthrin from the inside as it was 
20 not porous, and this sheet could not be offered to practical use. 

Comparative Example 4 

A resin composition was obtained by mixing 100 parts by weight of a linear low-density polyethylene (excellenVL 
25 VL200, Sumitomo Chemical Co., Ltd.) as thermoplastic resin, 120 parts by weight of calcium carbonate (whiton SSB 
(red), Shiraishi Calcium K.K.) as filler and 55 parts by weight of empentiirin (vaportiirin, Sumitomo Chemical Co., Ltd.) 
as drug at 120**C for 5 minutes by a Banbury mixer. This resin composition was T-die extruded Into a 1 mm tiiick sheet, 
and it was tried to stretch tiiis sheet 12 times monoaxially at SO^'C by a roll stretcher. But tiie sheet ruptured and it was 
unable to obtain a desired slow-releasing medicated resin molding. 

30 

Example 14 

100 parts by weight of a linear low-density polyetiiylene (excellenVL VL200. Sumitomo Chemical Co., Ltd., satura- 
tion dissolution rate of empentiirin: 2.3 wt%) as tiiermoplastic resin. 120 parts by weight of calcium cartx)nate (whiton 
35 SSB (red). Shiraishi Calcium K.K.) as filler and 40 parts by weight of empenthrin (vaportiirin, Sumitonrx) Chemical Co., 
Ltd., vapor pressure at 20°C: 6.5 x lO""* mmHg) as drug were mixed by a Banbury mixer at 1 20'*C for 5 minutes to obtain 
a resin composition. 

This resin composition was T-die extruded into a 1 mm tiiick sheet and tills sheet was stretched 4 times monoaxially 
at 50''C by a roll stretcher to obtain a slow-releasing medicated resin molding. 
40 The release rate of the drug from tiie obtained resin molding was measured. As shown in Table 3 and Fig. 1 , tiie 
drug release rate per unit time was controlled to remain constant, and tills resin molding was confirmed to be a very 
efficacious slow-releasing medicated molding. 

Example 15 

45 

On tiie sides of the porous body obtained in Example 14, a low<lensity polyethylene (Sumikathene Q801, Sumi- 
tomo Chemical Co., Ltd.) was laminated to a tiiickness of 50 ^m to obtain a slow-releasing medicated resin molding. 
This medicated resin molding showed high potency as shown in Table 3 and Fig. 1 . 

50 Example 16 

On botii sides of tiie porous body obtained in Example 14, a linear low<lensity polyethylene (excellenVL VL200, 
Sumitomo Chemical Co., Ltd.) was laminated to a thickness of 50 ^m to obtain a slow-releasing medicated resin mold- 
ing. This medicated resin molding showed high potency as shown in Table 3 and Fig. 1 . 

55 

Example 17 

On both sides of tiie porous body obtained in Example 14, a high^jensity polyethylene (Sholex 5050, Showa Denko 
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K.K.) was laminated to a thickness of 80 to obtain a slow-releasing medicated resin molding. This medicated resin 
molding showed high potency as shown in Table 3 and Fig. 1 . 

Example 18 

5 

A resin composition was obtained by mixing 100 parts by weight of a linear low-density polyethylene (excellenVL 
VL200. Sumitomo Chemical Co.. Ltd., saturation dissolution rate of allyl isothlocyanate: 4.5 wt%) as thermoplastic resin 
and 1 50 parts by weight of calcium carbonate (whiton SSB (red), Shiraishi Calcium K.K.) as filler by a Banbury mixer at 
120°C for 5 minutes. This resin composition was T-die extruded into a 1 mm thick sheet and this sheet was stretched 4 

10 times monoaxially at room temperature (23°C) by a roll stretcher in a state where the sheet was immersed in a solution 
of allyl isolhiocyanate (wasaouro, The Green Cross Corporation, vapor pressure at 20**C: 4 mmHg) to obtain a slow- 
releasing medicated resin mokJing. 

On both sides of tills resin molding, a low-density polyethylene (Sumikatiiene F208-0, Sumitomo Chemical Co., 
Ltd.) was laminated to a thickness of 50 ^m to obtain a slow-releasing medicated resin molding. This product showed 

15 high potency as shown in Table 4 and Fig. 2. 

Example 19 

A slow-releasing medicated resin molding was obtained in the same way as Example 18 except that a high-density 
20 polyethylene (Sholex 5050. Showa Denko K.K.) was laminated on both sides of tiie resin molding. The obtained slow- 
releasing medicated resin molding showed high potency as shown in Table 4 and Fig. 3. 

Comparative Example 5 

25 A resin composition was obtained by mixing 100 parts by weight of a linear low-density polyetiiylene (excellenVL 
VL200. Sumitomo Chemical Co.. Ltd.) as tiiermoplastic resin. 40 parts by weight of calcium carbonate (whiton SSB 
(red). Shiraishi Calcium K.K.) as filler and 40 parts by weight of empentinrin (vaportiirin. Sumitomo Chemical Co.. Ltd.) 
as drug by a Banbury mixer at 120 ^C for 5 minutes. This resin composition was T-die extruded into a 1 mm thick sheet 
and this sheet was stretched 4 times monoaxially at 50°C by a roll stretcher to obtain a slow-releasing medicated resin 

30 molding. 

Bleedout of empentiirin took place from the inside of tiie obtained medicated resin molding due to its low porosity, 
and this medicated resin molding was unsuited for practical use. 

Comparative Example 6 

35 

A resin connposition was obtained by mixing 100 parts by weight of a linear low-density polyethylene (excellenVL 
VL200, Sumitonno Chemical Co., Ltd.) as tiiermoplastic resin. 450 parts by weight of calcium cartonate (whiton SSB 
(red). Shiraishi Calcium K.K.) as filler and 40 parts by weight of empenthrin (vaportiirin. Sumitomo Chemical Co.. Ltd.) 
as drug by a Banbury mixer at 1 20°C for 5 minutes. 
40 This resin composition was T-die extruded into a 1 mm thick sheet and it was tried to stretch this sheet 4 times 
monoaxially at 50°C by a roll stretcher. But the sheet ruptured and it was unable to obtain a desired slow-releasing med- 
icated resin molding. 

Comparative Example 7 

45 

A resin confiposition was obtained and a sheet was made therefrom in tiie same way as Example 1 4 except that no 
stretching was conducted. The obtained sheet suffered bleedout of empenthrin from the inside as it was non-porous, 
and it couki not be applied to practical use. 

50 Comparative Example 8 

A resin composition was obtained by mixing 100 parts by weight of a linear low-density polyethylene (excellenVL 
VL200, Sumitomo Chemical Co., Ltd.) as tiiermoplastic resin. 120 parts by weight of calcium caft>onate (whiton SSB 
(red). Shiraishi Calcium K.K.) as filler and 40 parts by weight of empentiirin (vaportiirin. Sumitomo Chemical Co.. Lid.) 
55 as drug by a Banbury mixer at 1 20^C for 5 minutes. 

This resin composition was T-die extruded into a 1 mm thick sheet and it was tried to stretch this sheet 12 times 
monoaxially at SO^'C by a roll stretcher. But tiie sheet ruptured and it was unable to obtain a desired slow-releasing med- 
icated resin molding. 
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Conparative Example 9 

A slew-releasing medicated resin molding was obtained in the same way as Example 14 except that the content of 
the drug was reduced to 2 parts by weight. 
5 Measurement of the release rate of the drug from the obtained medicated resin molding showed that the release 
rate per unit time decreased with time as shown in Table 3 and Fig. 1. 

Comparative Example 10 

10 A resin composition was obtained by mixing 100 parts by weight of an ethylene-methyl methacrylate copolymer 
(Acryft WH202. Sumitomo Chemical Co., Ltd., saturation dissolution rate of empenthrin: 14 wt%) as thermoplastic resin 
and 15 parts by weight of empenthrin as drug by a Banbury mixer at 120'*C for 5 minutes. 

This resin composition was T-die extruded into a 1 mm thick sheet and a slow-releasing medicated resin molding 
was obtained therefrom. 

IS Measurement of the release rate of the drug from the obtained medicated resin molding showed that the release 
rate per unit time decreased with time as shown in Table 3 and Fig. 1 . 

Example 20 

20 A resin composition was obtained by mixing 100 parts by weight of a linear low-density polyethylene (excellenVL 
VL200. Sumitomo Chemical Co., Ltd., saturation dissolution rate of phenothrin: 2.2 wt%) as thermoplastic resin, 120 
parts by weight of calcium carbonate {whiton SSB (red), Shiraishi Calcium K.K.) as filler and 22 parts by weight of phe- 
nothrin (sumithrin. Sumitomo Chemical Co.. Ltd.) as drug by a Banbury mixer at 120°C for 5 minutes. 

This resin composition was T-die extruded into a 1 mm thick sheet and this sheet was stretched 4 times monoaxially 
25 at SO^'C by a roll stretcher to obtain a slow-releasing medicated resin molding. 

The obtained slow-releasing medicated resin molding was free of bleedout of the drug to the surface, and as shown 
in Tables 5 and 6, it had very high Initial effect of knockdown and killing of insects and retention of efficacy. The product 
was suited for slow release of a contact type drug. 

30 Example 21 

On both sides of the porous body obtained in Example 20, a low-density polyethylene (Sumikathene G801 . Sumi- 
tomo Chemical Co., Ltd.) as thermoplastic resin was laminated to a thickness of 50 ^m to obtain a slow-releasing med- 
icated resin molding. This slow-releasing medicated resin molding was free of bleedout of the drug to the surface, and 
35 as shown in Tables 5 and 6. it had very high initial effect of knockdown and killing of insects and retention of effect. This 
embodiment was excellent for slow release of a drug. 

Example 22 

40 On both sides of the porous body obtained in Example 20, a linear low-density polyethylene (excellenVL VL200, 
Sumitomo Chemical Co., Ltd.) as thermoplastic resin was laminated to a thickness of 50 ^m to obtain a slow-releasing 
medicated resin molding. This medicated resin molding was free of bleedout of the drug to the surface, and as shown 
in Tables 5 and 6, it had very high initial effect of knockdown and killing of insects and retention of effect. It is noted that 
this embodiment is excellent for slow release of a drug. 

45 

Exannple 23 

On both sides of the porous body obtained in Example 20, a high-density polyethylene (Sholex 5050, Showa Denko 
K.K.) as thermoplastic resin was laminated to a thickness of 80 ^m to obtain a slow-releasing medicated resin molding. 
50 This medicated resin molding was free of bleedout of the drug to the surface, and as shown in Tables 5 and 6. it had 
very high initial effect of knockdown and killing of noxious insects and retention of effect. This embodiment was found 
to be excellent for slow release of a drug. 

Exannple 24 

55 

A resin composition was obtained by mixing 100 parts by weight of a linear low-density polyethylene (excellenVL 
VL200. Simitomo Chemical Co., Ltd.) as thermoplastic resin, 120 parts by weight of calcium carbonate (whiton SSB 
(red), Shiraishi Calcium K.K.) as filler and 55 parts by weight of empenthrin (vaporthrin, Sumitomo Chemical Co.. Ltd.) 
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as drug by a Banburg mixer at 120*^0 for 5 minutes. 

This resin composition was extruded into a 1 mm diameter strand. This strand was stretched 4 times monoaxially 
(MD) at 23*^0 by a draw die 600 ^m in bore diameter to ofcitain a slow-releasing medicated resin molding. 

The obtained slow-releasing medicated resin molding had good workability, was free of f leedout of the drug to the 
5 surface and showed high potency. 

Example 25 

A resin composition was obtained by mixing 100 parts by weight of a linear low-density polyethylene (excellenVL 
10 VL200] as thermoplastic resin and calcium caitK)nate (callite SA. Shiraishi Calcium K.K.) as filler by a Banbury mixer 
at 120**C for 5 minutes. 

This resin composition was T-die extruded into a 1 .6 mm thick sheet and this sheet was stretched 4 times monoax- 
ially at 23''C by a roll stretcher to obtain a porous sheet. 

The obtained porous sheet was Impregnated witii a solution of allyl isothiocyanate (wasaouro, The Green Cross 
15 Corporation) and allyl isothiocyanate absorption was measured with tiie lapse of time. After 30 minutes from starting 
the impregration, the absorption became constant. And then the sheet was pulled up and allyl isothiocyanate on tiie 
surface of the sheet was wiped out to obtain a slow-releasing medicated resin molding. 

Comparative Example 1 1 

20 

A resin composition was obtained by mixing 100 parts by weight of a linear low-density polyethylene (excellenVL 
VL200, Sumitomo Chemical Co., Ltd.) as tiiermoplastic resin, 40 parts by weight of calcium carbonate (whiton SSB 
(red). Shiraishi Calcium K.K.) as filler and 40 parts by weight of phenotiirin (sumithrin. Sumitomo Chemical Co.. Ltd.) 
as drug by a Banbury mixer at 120°C for 5 minutes. 
25 This resin composition was T-die extruded into a 1 mm thick sheet and tiiis sheet was stretched 4 times monoaxially 
at SO^C by a roll stretcher to obtain a slow-releasing medicated resin molding, i 

The obtained medicated resin molding was subject to bleedout of the drug from the Inside due to low porosity and 
could not be applied to practical use. 

30 Comparative Example 12 

A resin composition was obtained by mixing 100 parts by weight of a linear low-densrty polyethylene (excellenVL 
VL200, Sumitomo Chemical Co.. Ltd.) as tiiermoplastic resin, 450 parts by weight of calcium carbonate (whiton SSB 
(red), Shiraishi Calcium K.K.) as filler and 40 parts by weight of phenotiirin (sumithrin, Sumitomo Chemical Co., Ltd.) 
35 as drug by a Banbury mixer at 1 20**C for 5 minutes. 

This resin composition was T-die extruded into a 1 mm tiiick sheet and it was tried to stretch this sheet 4 times 
monoaxially at 50°C by a roll stretcher. But the sheet ruptured and it was unable to obtain a desired slow-releasing med- 
icated resin molding. 

40 Comparative Example 1 3 

A resin composition was obtained and a 1 mm tiiick sheet was made tiierefrom in the same way as Example 20 
except that no stretching was conducted. The obtained sheet suffered bleedout of phenotiirin from the inside as it was 
non-porous, and rt was unsuited for practical use. 

45 

Comparative Example 14 

A resin composition was obtained by mixing 100 parts by weight of a linear low-density polyethylene (excellenVL 
VL200, Sumitomo Chemical Co., Ltd.) as tiiermoplastic resin. 120 parts by weight of calcium cartx)nate (whiton SSB 
50 (red). Shiraishi Calcium K.K.) as filler and 40 parts by weight of phenotiirin (sumithrin, Sumitomo Chemical Co., Ltd.) 
as drug by a Banbury mixer at 120°C for 5 minutes. 

This resin composition was T-die extruded into a 1 mm thick sheet, and it was tried to stretch tiiis sheet 12 times 
monoaxially at 50^*0 by a roll stretcher. The sheet ruptured in the course of stretching, and it was unat>le to obtain a 
desired slow-releasing medicated resin molding. 

55 

Comparative Example 15 

A slow-releasing medicated resin molding was obtained in tiie same way as Example 20 except tiiat the content of 
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the drug was reduced to 2 parts by weight. The obtained product was fre of bleedout of the drug to the surface but very 
tow in knockdown and killing effects against insects as shown in Tables 5 and 6. 

Comparative Exaniple 16 

5 

A resin composition was obtained by mixing 100 parts by weigfit of an ethylene-methyl methacrylate copolymer 
(Acryft WH202, Sumitomo Chemical Co.. Ltd., saturation dissolution rate of phenothrin: 15 wt%) as thermoplastic resin 
and 15 parts by weight of phenothrin as drug by a Banbury mixer at 120°C for 5 minutes. 

TTiis resin composition was T-die extruded into a 1 mm thick sheet and this sheet was worked as in tiie proceeding 
10 examples to obtain a slow-releasing medicated resin molding. The obtained product was free of bleedout of the drug to 
the surface but very low in knockdown and killing effects against insects as shown in Tables 5 and 6. 

Comparative Example 17 

15 A resin composition was obtained by mixing 1 00 parts by weight of vinyl chloride (Sumilit Sx-1 3F, Sumitomo Chem- 
ical Co., Ltd.) as thermoplastic resin, 43 parts by weight of DOA as plasticizer and 25 parts by weight of phenotiirin as 
drug by roll milling for 5 minutes. 

This resin composition was T-die extruded into a 1 mm tiiick sheet. The obtained product was free of bleedout of 
the drug to the surface and high in initial efficacy as shown in Table 5 but very low in retention of efficacy as shown In 

20 Table 6. 
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Table 1 







R sin/ 


Parts by 


Drug/ 


Layers on 






Parts by 


weight of 


Parts by 


both/ 






weight 


filler 


weight 


Thickness 


Example 


1 


A/100 


120 


a/55 




Example 


2 


A/100 


120 


b/55 




Example 


3 


A/ 20 


120 


a/55 








B/ 60 












C/ 20 








Example 


4 


A/100 


120 


a/45 




Example 


5 


A/100 


120 


a/55 


D/50 urn 


Example 


6 


A/100 


120 


a/55 


A/50 um 


Example 


7 


A/100 


120 


a/55 




Example 


8 


A/100 


150 


a/135 




Example 


9 


A/ 40 


150 


c/135 








E/ 60 








Example 


10 


A/100 


150 


d/65 




Example 


11 


A/100 


120 


e/3 












f/40 




Example 


12 


A/100 


120 


e/3 












g/40 




Example 


13 


E/lOO 


150 


b/36 












e/3 












h/72 




Example 


14 


A/100 


120 


a/40 




Example 


15 


A/100 


120 


a/40 


D/50 um 


Example 


16 


A/100 


120 


a/40 


A/50 ym 


Example 


17 


A/100 


120 


a/40 


G/80 ym 


Example 


18 


A/100 


150 


d 


C/50 ym 


Example 


19 


A/100 


150 


d 


G/50 ym 


Example 


20 


A/100 


120 


b/22 




Example 


21 


A/100 


120 


b/22 


D/50 ym 


Example 


22 


A/100 


120 


b/22 


A/50 ym 


Example 


23 


A/100 


120 


b/100 


6/80 ym 


Example 


24 


A/100 


120 


a/55 




Example 


25 


A/100 


100 


d 
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Table 1 (Cont'd) 





Resin/ 
Parts by 
weight 


Parts by 
weight of 
filler 


Drug/ 
Parts by 
weight 


Layers on 

both/ 
Thickness 


Comp. 












Example 


1 


A/100 


40 


a/55 




Comp. 












fix ample 


Z 


A/100 


450 


a/55 




Comp, 












£iX ample 




A/100 


120 


a/55 




Comp. 












Example 


A 

4 


A/100 


120 


a/55 




Comp. 












Example 


5 


A/100 


40 


a/40 




Comp. 












Example 


D 


A/100 


450 


a/40 




Comp. 












AXampie 


/ 


A/100 


120 


a/40 




Comp. 














D 


A/100 


120 


a/40 




Comp. 












isxampie 


Q 


A/100 


120 


a/ 2 




Comp. 












zjXampie 


lU 


F/lOO 


- 


a/15 




Comp. 












Example 


11 


A/100 


40 


b/40 




Comp. 












Example 


12 


A/100 


450 


b/40 




Comp. 












Example 


13 


A/100 


120 


b/22 




Qomp. 


14 










Example 


A/100 


120 


b/40 




Comp. 












Example 


15 


A/100 


120 


b/ 2 




Comp. 












Example 


16 


P/100 




b/15 




Comp. 












Example 


17 


H/lOO 




b/25 
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Resin A: linear low-density polyethylene (excellenVL 

VL200, Sumitomo Chemical Co., Ltd., comonomer: 
butene-lf density: 0.900 g/cm3) 

Resin B: linear low-density polyethylene (Sumikathene-a 
CS3003, Sumitomo Chemical Co., Ltd., 
comonomer: hexene-1, density: 0.933 g/cm3) 

Resin C: low-density polyethylene (Sumikathene F208-0, 
Sumitomo Chemical Co., Ltd., density: 0.922 
g/cm3 ) 

Resin D; low-density polyethylene (Sumikathene 6801 r 

Sumitomo Chemical Co., Ltd.) 
Resin E: linear low-density polyethylene (Sumikathene-a 

FZ201-0r Sumitomo Chemical Co., Ltd., 

comonomer: hexene-1, density: 0.912 g/cm3) 
Resin F: ethylene-methyl methacrylate copolymer (Acryft 

WH202, Sumitomo Chemical Co., Ltd.) 
Resin G: high-density polyethylene (Sholex 5050, Showa 

Denko K.K. ) 

Resin H: vinyl chloride (Sumilit Sx-13Fr Sumitomo 

Chemical Co., Ltd.) 
Filler: calcium carbonate (whiton SSB (red), Shiraishi 

Calcium K.K.), in Example 25 calcium carbonate 

(Callite SA, Shiraishi Calcium K.K.) 
Agent a: empenthrin (vaporthrin, Sumitomo Chemical Co., 

Ltd. ) 

Agent b: phenothrin (sumithrin, Sumitomo Chemical Co., 
Ltd.) 

Agent c: hinoki essential oil (Kishu Hinokiya) 
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Agent d: allyl isothiocyanat (wasaouro, Th Green 

Cross Corporation) 
Ag nt e: pyriproxyfen (Sumilarv, Sumitomo Chemical Co., 

Ltd.) 

Agent f : d-allethrin (pynamin forte^ Sumitomo Chemical 
Co., LtdO 

Agent g: methoxydiazone (Elemic, Sumitomo Chemical Co., 
Ltd.) 

Agent h : N- ( 2-ethylhexyl )-B,9, 10-t r inorborn-5-ene-2 , 3- 
dicarboximide (M6K 264) 



Evaluation of workability and bleedout 

The sheets were stretched 4 times in the air at 50*0 in Examples 1-3, 5, 6, 14-17 and 20-23. in a drug at 50°C in 
Example 4 and in the air at 23°C in Examples 7-13, 18, 19, 24 and 25. All the sheets showed good workability, and the 
obtained products were free of bleedout. 



Table 2 



Run No. 


Stretching environ- 
mentnemperature 


Stretch ratio 


Workability 


Bleedout 


Comp. Exanrple 1 


In the air/50*C 


4 




Observed 


Comp. Exanrple 2 


In the air/50*»C 


4 


Ruptured while stretched 




Comp. Exanple 3 


Non-stretched 






Observed 


Comp. Example 4 


In the air/50°C 


12 


Ruptured while stretched 




Comp. Example 5 


In the air/50°C 


4 




Observed 


Connp. Example 6 


In the air^O^C 


4 


Ruptured while stretched 




Comp. Example 7 


Non-stretched 






Observed 


Comp. Example 8 


In the air/50*»C 


12 


Ruptured white stretched 




Conp. Example 9 


In the air/50*»C 


4 






Comp. Example 10 


Non-stretched 








Comp. Example 1 1 


In the air/SO^'C 


4 




Observed 


Comp. Example 12 


In the air/SO-^C 


4 


Ruptured while stretched 




Connp. Exanrple 13 


Non-stretched 






Observed 


Comp. Exanple 14 


In the air/50*'C 


12 


Ruptured while stretched 




Comp. Exanple 15 


In the air/50*C 


4 
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Table 2 (continued) 



Run No. 


Stretching envlron- 
ment/Tenperature 


Stretch ratio 


Workability 


Bleedout 


Comp. Example 16 
Comp. Example 17 


Non-stretched 
Non-stretched 









Table 3: Transpiration rate of drug from the 
medicated resin moldings 



Time 




















elapsed 


0 


7 


20 


43 


68 


118 


165 


210 


(hr) 




















Example 


14 


0 


5.2 


7.3 


12.1 


17.0 


28.9 


39.4 


49.5 


Example 


15 


0 


2.5 


5.6 


9.4 


12.7 


20.2 


26.5 


33.2 


Example 


16 


0 


3.5 


7.0 


11.3 


16.7 


25.6 


33.7 


43.5 


Example 


17 


0 


1.1 


1.7 


2.9 


4.1 


6.7 


8.7 


10.8 


Comp. 




















Example 


9 


0 


10.0 


21.5 


39.2 


54.3 


77.5 


87.5 


95.0 


Comp. 




















Example 


10 


0 


3.5 


11.9 


22.5 


34.0 


52.5 


64.0 


73.0 



Time 
















elapsed 


253 


370 


455 


530 


576 


605 


698 


(hr) 
















Example 14 


60.2 


84.9 


97.9 


100.0 








Example 15 


39.8 


56.5 


69.8 


80.0 


86.0 


88.9 


94.9 


Example 16 


52.1 


71.1 


87.0 


92.1 


96.0 


98.1 


100.0 


Example 17 


13.2 


18.4 


23.5 


27.8 


29.2 


29.7 


34.9 


Comp. 
















Example 9 


97.5 


100.0 












Comp. 
















Example 10 


80.0 


91.1 


94.9 


i6.0 


97.0 


98.1 


98.9 
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Table 4: Transpiration rate of drug from the 



medicated resin moldings 



Time 
elapsed 
(hr) 


0 


1 


2.5 


3.5 


10 


19 


28 


43 


Example 18 


0 


6.2 


15.2 


21.2 


48.0 


85.7 


98.6 


100 


Example 19 


0 


0.8 


2.4 


3.3 


11.1 


19.7 


29.4 


41.9 



Time 
elapsed 
(hr) 


50 


70 


77 


100 


123 


148 


174 


Example 18 
















Example 19 


47.4 


65.8 


70.5 


89.5 


91.5 


95.0 


100 
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Tables 



Results of evaluation of initial efficacy 




Blattella germanica 


Coptotemners formosanus 




KT50 (min) 


Fatality {%) 


KT50 (min) 


Fatality (%) 


Example 20 


30.0 


55 


16.9 


100 


Example 21 


40.5 


45 


6.7 


100 


Example 22 


16.3 


100 


6.6 


100 


Example 23 


19.1 


81 


5.8 


100 


Ck)mp. Example '15 


>120 


0 


58.3 


30 


Conp. Example 16 


90.6 


20 


74.4 


43 


Comp. Example 17 


18.8 


88 


7.2 


100 




Ctenocephalides felis 








KT50 (min) 


Lethal ratio (%) 






Example 20 


31.3 


100 






Example 21 


23.5 


100 






Example 22 


20.1 


10O 






Example 23 


18.6 


100 






Comp. Example 15 


>120 


45 






Comp. Example 16 


>120 


70 






Comp. Example 17 


36.6 


100 
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Tables 



Results of evaluation of retention of efficacy 




Blattella germanlca 


Coptotermers lormosanus 




KT50 (min) 


Fatality (%) 


KT50 (min) 


Fatality (%) 


Example 20 


42.1 


42 


21.4 


92 


Example 21 


40.8 


33 


7.0 


100 


Example 22 


15.9 


100 


8.2 


100 


Example 23 


16.7 


100 


5,8 


100 


Comp. 










Example 15 


>120 


0 


>120 


0 


Comp. Example 16 


>120 


0 


>120 


0 


Comp. Example 17 


>120 


33 


88.6 


20 




Ctenocephalides felis 








KT50 (min) 


Lethal ratio (%) 






Example 20 


42.2 


100 






Example 21 


24.8 


100 






Example 22 


16.2 


100 






Example 23 


17.5 


100 






Connp. Exanrple 15 


>120 


11 






Comp. Example 16 


>120 


5 






Comp. Example 17 


110.5 


44 







Claims 

55 

1. A slow-releasing medicated resin molding, wherein a drug is contained in a porous resin molding obtained by 
stretching 1.1-10 times a resin composition comprising 100 parts by weight of a thermoplastic resin and 50 to 400 
parts by weight of a filler, the amount of the drug is not less than the saturation dissolution rate for the thermoplastic 
resin. 

40 

2. A slow-releasing medicated molding according to claim 1 , wherein the molding is a sheet or a film. 

3. A slow-releasing medicated resin molding according to daim 1 , wherein the molding is a strand or a rod. 

45 4. A slow-releasing medicated resin molding according to claim 2, wherein a thermoplastic resin composition layer is 
applied on a partial surface area or an entire surface area of the molding. 

5. A slow-releasing medicated resin molding according to claim 3. wherein a thermoplastic resin composition layer is 
applied on a partial surface area or an entire surlace area of the molding. 

so 

6. A slow-releasing medicated resin molding according to claim 1, the thermoplastic resin is a polyolefin resin, the 
drug is one or more of insecticides, repellents, germicides, antifungal agents and aromatics, and the filler is calcium 
cartx)nate. 

55 7. A slow-releasing medicated resin molding according to claim 6, wherein the drug is at least one insecticide selected 
from a group consisting of pyrethroid. methoxydiazone and pyriproxyfen. 

8. A slow-releasing medicated resin molding according to claim 6, wherein the polyolefin resin is a copolymer of eth- 
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yiene and at least one of a-olef ins having 3 to1 8 cartxsn atoms. 
9. A slow-releasing medicated resin molding according to claim 7, wherein the drug is enpenthrin. 
5 10. A slow-releasing medicated resin molding according to claim 7, the drug is phenothrin. 

11. A slow-releasing medicated resin molding according to claim 6. the drug is allyl isothiocyanate. 

1 2. A process for producing a slow-releasing medicated resin molding, which comprises stretching 1.1-10 times mono- 
10 or biaxially a resin composition comprising 100 parts by weight of a thermoplastic resin. 50 to 400 parts by weight 

of a filler and a drug in an amount not less than the saturation dissolution rate for to the thermoplastic resin, 
whereby the composition is made porous. 

1 3. A process for producing a slow-releasing medicated resin molding, which comprises stretching 1.1-10 times mono- 
75 or biaxially a resin composition comprising 100 parts by weight of a thermoplastic resin and 50 to 400 parts by 

weight of a filler, wherein stretching is conducted in a state where said resin composition is immersed in or applied 
with a drug or its solution to make the composition porous. 

14. A process for producing a slow-releasing medicated resin molding, which conprises impregnating the porous resin 
20 molding obtained by stretching 1.1-10 times mono- or biaxially a resin composition comprising 1 00 parts by weight 

of a thernxiplastic resin and 50 to 400 parts by weight of a filler with a drug in an amount not less than the saturation 
dissolution rate for the thermoplastic resin. 

15. A vermin control method using a slow-releasing medicated resin molding which is a porous resin nrolding obtained 
25 by stretching 1.1-10 times a resin composition conrprising 100 parts by weight of a thermoplastic resin and 50 to 

400 parts by weight of a filler, and adding thereto at least one insecticide selected from the group consisting of pyre- 
throids, methoxydiazone and pyriproxyfen in an amount not less than the saturation dissolution rate for the thermo- 
plastic resin. 

30 PatentansprQche 

1 . Einen Wirkstoff enthaltender Harzformling zur langsamen Freigabe, bei welchem ein Wirkstoff bzw. Arzneimittel in 
einem durch 1.1- bis lOfaches Recken einer Harzmasse, umfassend 100 Gewichtsteile eines thermoplastischen 
Harzes und 50 bis 400 Gewichtsteile eines FQIIstoffs erhaltenen pordsen Harzformling enthalten ist, wobei die 

35 Wirkstoff- bzw. Arzneimittelmenge nicht unter der SatligungsauflOsungsrate fOr das thermoplastische Harz liegt. 

2. Einen Wirkstoff enthaltender Harzformling zur langsamen Freigabe nach Anspruch 1 in Folien- oder Filmform. 

3. Einen Wirkstoff enthaltender Harzformling zur langsamen Freigabe nach Anspruch 1 in Strang- oder Stabfbrm. 

40 

4. Einen Wirkstoff enthaltender Harzformling zur langsamen Freigabe nach Anspruch 2, bei welchem auf einen Teil 
seiner oder seine gesamte Oberfldche eine Schicht aus einer thermoplastischen Harzmasse appliziert ist. 

5. Einen Wirl^toff enthaltender Harzformling zur langsamen Freigabe nach Anspruch 3, bei welchem auf einen Teil 
45 seiner oder seine gesamte Oberfldche eine Schicht aus einer thermoplastischen Harzmasse appliziert ist. 

6. Einen Wirkstoff enthaltender Harzformling zur langsamen Freigabe nach Anspruch 1 , wobei es sich bei dem ther- 
moplastischen Harz um ein Polyolefinharz, bei dem Wirkstoff bzw. Arzneimrttet um mindestens ein Insektizid. 
Abschreck- bzw. Abwehrmittel, keimtotendes Mittet, Mittel gegen Pilze und/oder Duftmittel, und bei dem Fullstoff 

50 um Calciunrx;art}onat handelt. 

7. Einen Wirkstoff enthaltender Harzformling zur langsamen Freigabe nach Anspruch 6, wobei es sich bei dem Wirk- 
stoff bzw. Arzneimittel um mindestens ein Insektizid, ausgewShlt aus der Gruppe Pyrethroid, Methoxydiazon und 
Pyriproxyfen handelt. 

55 

8. Einen Wirkstoff enthaltender Harzformling zur langsamen Freigabe nach Anspruch 6, wobei es sich bei dem Poly- 
olefinharz um ein Copolymer aus Ethylen und mindestens einem a -Olefin mit 3 bis 18 Kohlenstoffatomen handelt. 
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9. Einen Wirkstoff enthaltender Harzformling zur langsamen Freigabe nach Anspruch 7. wobei es sich bei dem Wirk- 
stoff bzw. Arzneimittel um Empenthrin handelt. 

10. Einen Wirkstoff enthaltender Harzformling zur langsamen Freigab nach Anspruch 7. wobei es sich bei dem Wirk- 
5 stoff bzw. Arzneimittel um Phenothrin handelt. 

11. Einen Wirkstoff enthaltender Harzformling zur langsamen Freigabe nach Anspruch 6, wobei es sich bei dem Wirk- 
stoff bzw. Arzneimittel um Allyllsothiocyanat handelt. 

10 1 2. Verfahren zur Herstellung eines einen Wirkstoff enthaltenden Harzformllngs zur langsamen Freigabe durch 1,1- bis 
lOfaches mono- Oder biaxiales Recken einer Harzmasse. umfassend 100 Gewichtsteile eines thermoplastischen 
Harzes, 50 bis 400 Gewichtsteile eines Fullstoffs und einen Wirkstoff bzw. ein Arzneimittel in einer Menge von nicht 
weniger als der Sdttigungsauf Idsungsrate fOr das thermoplastische Harz. wodurch die Masse porOs gemacht wird. 

15 1 3. Verfahren zur Herstellung eines einen Wirkstoff enthaltenden Harzformllngs zur langsamen Freigabe durch 1 , 1 - bis 
lOfaches mono- Oder biaxiales Recken einer Harzmasse. umfassend 100 Gewichtsteile eines thermoplastischen 
Harzes und 50 bis 400 Gewichtsteile eines FOIIstoffs, wobei das Recken in einem Zustand erfolgt, In welchem die 
Harzmasse - um sie por6s zu machen - in einen Wirkstoff bzw. ein Arzneimittel Oder seine LOsung eingetaucht oder 
mit einem Wirkstoff bzw. Arzneimittel oder seiner LOsung versetzt wird. 

20 

14. Verfahren zur Herstellung eines einen Wirkstoff enthaltenden Harzformllngs zur langsamen Freigabe durch Impra- 
gnieren des durch 1.1- bis lOfaches mono- oder biaxiales Recken einer Harzmasse. umfassend 100 Gewichtsteile 
eines thermoplastischen Harzes und 50 bis 400 Gewichtsteile eines FOIIstoffs erhaltenen Harzformllngs, mit einem 
Wirkstoff bzw. Arzneimittel in einer Menge von nicht weniger als der SdttigungsauflOsungsrate fOr das thermopla- 

25 stische Harz. 

15. Unter Venvendung eines einen Wirkstoff enthaltenden Harzfbrmlings zur langsamen Freigabe durchgefOhrtes 
Schddlingsbekdmpfungsverfahren. wobei es sich bei dem Harzformling um einen durch 1 ,1- bis lOfaches Recken 
einer Harzmasse, umfassend 100 Gewichtsteile eines thermoplastischen Harzes und 50 bis 400 Gewichtsteile 

30 eines FOIIstoffs erhaltenen und mit mindestens einem Insektizid, ausgewahit aus der Gruppe Pyrethroide, 
Methoxydlazon und Pyrlproxyfen, in einer Menge von nicht weniger als der SdttigungsauflOsungsrate fOr das ther- 
moplastische Harz versetzten pordsen Harzformling handelt. 

Revendications 

35 

1. Moulage de r6sine m^icamenteuse k liberation lente. dans lequel un medicament est contenu dans un moulage 
de r^sine poreuse obtenu en etirant 1 ,1 ^ 10 fois une composition de r^sine comprenant 100 parties en polds d'une 
rdsine thermoplastique et 50 ^ 400 parties en poids d'une charge, la quantity du medicament n*etant pas inf erieure 
au taux de dissolution k la saturation dans la r^sine thermoplastique. 

40 

2. Moulage de resine medicamenteuse k liberation lente selon la revendication 1, dans lequel le moulage est une 
feuille ou un film. 

3. Moulage de resine medicamenteuse k liberation lente selon la revendication 1 , dans lequel le moulage est un brin 
45 ou une tige. 

4. Moulage de resine medicamenteuse k liberation lente selon la revendication 2, dans lequel une couche de compo- 
sition de resine thermoplastique est appliquee sur une parte de la surface ou sur la surface entiere du moulage. 

50 5. Moulage de resine medicamenteuse k liberation lente selon la revendication 3, dans lequel une couche de compo- 
sition de resine thermoplastique est appliquee sur une partie de la surface ou sur la surface entiere du moulage. 

6. Moulage de resine medicamenteuse k liberation lente selon la revendication 1 . dans lequel la resine thermoplasti- 
que est une resine polyoiefine, le medicament est un ou plusieurs elements parmi les insecticides, les Insectifuges, 

55 les germicid s. les agents antifongiques et les prodults aromatiques et la charge est le cart>onate de calcium. 

7. Moulage de resine medicamenteuse k liberation lente selon la revendication 6, dans lequel le medicament est au 
moins un insecticide choisi dans un groupe forme par les pyrethroTdes, la methoxydlazone et le pyriproxyfene. 
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8. Moulage de rdsine mddicamenteuse d liberation lerrte selon la revendication 6. dans lequel la r^sine polyol6f inlque 
est un copolym^re d'^thyl^ne et au moins une des a-ol^ines ayant 3^18 atomes de cartx>ne. 

9. Moulage de r6sine m^dicamenteuse ^ liberation lente selon la revendication 7. dans lequel le medicament est 
Tempenthrine. 

10. Moulage de r^slne medicamenteuse d liberation lente selon la revendication 7. dans lequel le medicament est la 
phenothrine. 

1 1 . Moulage de resine medlcamenteuse k liberation lente selon la revendication 6, dans lequel le medicament est I'iso- 
thiocyanate d'allyle. 

12. Precede pour produire un moulage de resine medlcamenteuse ^ liberation lente, qui comprend retlrage de 1.1 ^ 
1 0 fois de fagon mono- ou biaxiale d*une composition de resine comprenant 1 00 parties en poids d'une resine tiier- 
moplastique, 50 k 400 parties en poids d'une charge et un medicament en une quantite non inferieure au taux de 
dissolution k la saturation dans la resine thermoplastique. la composition etant ainsi rendue poreuse. 

13. Precede pour produire un moulage de resine medlcamenteuse k liberation lente, qui consiste k etirer de 1 ,1 ^ 10 
fois de fagon mono- ou biaxiale une composition de resine comprenant 100 parties en poids d'une resine tiiermo- 
plastique et 50 k 400 parties en poids d'une charge, dans lequel on conduit retirage dans un etat ou ladite compo- 
sition de resine est immergee dans un medicament ou mise en oeuvre avec celui-ci ou sa solution pour rendre la 
composition poreuse. 

14. Precede pour produire un moulage de resine medlcamenteuse k liberation lente, qui consiste k impregner le mou- 
lage de resine poreuse obtenu en etirant 1 .1 ^ 10 fois de fagon mono- ou biaxiale une composition de resine com- 
prenant 100 parties en poids d'une resine thermoplastique et 50 ^ 400 parties en poids d'une charge avec un 
medicament en une quantite non Inferieure au taux de dissolution k la saturation dans la resine tiiermoplastique. 

15. Precede de lutte centre la vermine utilisant un moulage de resine medlcamenteuse k liberation lente qui est un 
moulage de resine poreuse obtenu en etirant 1 ,1 ^ 10 fois une composition de resine comprenant 100 parties en 
poids dune resine tiiermoplastique et 50 ^ 400 parties en poids d'une charge, et en y ajoutant au moins un insec- 
ticide choisi dans le groupe forme par les pyrethroTdes, la methoxydiazone et le pyripro)^ene en une quantite non 
inferieure au taux de dissolution k la saturation dans la resine tiiermoplastique. 
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F I 6. 2 
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FIG. 4 
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